Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.004 Å; R factor = 0.044; wR factor = 0.130; data-to-parameter ratio = 13.2.
The asymmetric unit of the title compound, C 10 H 24 N 3 + Á-0.5C 4 H 2 O 4 2À Á0.5C 4 H 4 O 4 , comprises a triisopropylguanidinium cation, half of a fumarate dianion and half of a fumaric acid molecule; both the fumarate dianion and the fumaric acid molecule are located on inversion centres. In the crystal, intermolecular O-HÁ Á ÁO hydrogen bonds between the carboxyl groups of the fumaric acid molecules and the carboxylate groups of the fumarate anions lead to the formation of a hydrogen-bonded supramolecular twisted chain along the b axis. The triisopropylguanidinium cations interact with the fumarate-fumaric acid chains via extensive N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, leading to a ladder arrangement, with the cation being the rungs that bridge three curled chains of fumarate-fumaric acid. The crystal packing is stabilized by N-HÁ Á ÁO and C-HÁ Á ÁO (cationÁ Á Áfumarate/ fumaric) and O-HÁ Á ÁO (fumarateÁ Á Áfumaric) hydrogen bonds, consolidating a three-dimensional network.
Related literature
For background information and N,N 0 ,N"-trisubstituted guanidinium salts, see: Said et al. (2011) . For related structures, see: Said et al. (2005) ; Hemamalini & Fun (2010) ; Bü yü kgü ngö r et al. (2004) . For the preparation of the triisopropyl guanidine compound, see : Ong et al. (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). In connection with ongoing studies of the structural aspects of N,N′,N"-trisubstituted guanidinium salts (Said et al., 2011), we herein report the crystal structure of the title compound (Fig. 1) . The bond distances and bond angles in the title compound agree very well with the corresponding bond distances and bond angles reported in a similar compound earlier (Said et al., 2005) . The central guanidinium fragment of the cation is planar (sum of NCN angles is 360°). Table 1 ). This type of carboxyl-carboxylate interaction has been reported in the several crystal structures containing fumarate-fumaric acid species with different cations (Hemamalini & Fun, 2010 , Büyükgüngör et al., 2004 indicating the stability of such a supramolecular motif. The triisopropyl guanidinium cations are bridging three fumarate-fumaric curled chains via extensive N-H···O hydrogen bonds (Table 1) , forming triply bridged twisted chains, leading to a ladder type arrangement with guanidinium cation forming rungs (Fig. 2) . The extensive hydrogen bonding interactions between the fumarate-fumaric acid chains and the ladder of guanidinium rungs along the b-axis consolidate the three-dimensional network.
Experimental N,N′,N"-Triisopropylguanidine was prepared according to literature methods (Ong et al., 2003) . In a round bottom flask, a mixture fumaric acid (0.395 mmol) and N,N′,N"-triisopropylguanidine (0.395 mmol was dissolved in THF (10 ml). The reaction mixture was stirred, and a colorless precipitate formed over the next few minutes. The solid was removed by filtration and the product was crystallized from a mixture of THF:methanol (1:2) to give colorless crystals of the title compound (92% yield).
Refinement
Hydrogen atoms were included in calculated positions and refined as riding on their parent atoms with N-H = 0.88 Å, O -H = 0.84 Å and C-H = 0.95-1.0 Å and U iso (H) = 1.2U eq (non-methyl C/N) or 1.5U eq (methyl C/O). Due to the quality of crystal we did not observe significant diffraction data past 0.95 Å resolution, therefore the data set was trimmed to that value to reduce data to noise ratio and improve the quality of the final refinement. 
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT (Bruker, 2009);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) .
Figure 1
The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. H atoms are presented as small spheres of arbitrary radius. Symmetry operations: (i) 2 -x,-y, 1 -z;
(ii) -x, 1 -y, 1 -z. Extinction coefficient: 0.013 (2)
Special details
Experimental. Data collection is performed with three batch runs at phi = 0.00 ° (650 frames), at phi = 120.00 ° (650 frames), and at phi = 240.00 ° (650 frames 
